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Octree (3D) and quadtree (2D) representations of computational geometry are particularly
well suited to modelling domains that are defined implicitly, such as those generated by
image segmentation algorithms applied to medical scans [5].
In this work we consider the simulation of soft-tissue which can be modelled with a
incompressible hyperelastic constitutive law. We include the effects of both non-linear
geometry and material properties in our model.
Similarly to Moumnassi et al. [2] we use the implicitly defined level set functions as
the basis for a partition of unity enrichment to more accurately represent the domain
boundary on the cartesian quadtree/octree mesh. In addition we introduce arbitrary cuts
and discontinuities in the domain using ideas from the classical extended finite element
method [3].
Because of its hydrated nature soft-tissue is nearly incompressible [1]. We explore the
use of a classical two-field displacement-pressure (u-p) mixed approach to deal with the
problem of volumetric-locking in the incompressible limit [4].
We exploit the existing parallel capabilities available in the open-souce finite element
toolkit deal.ii [6], including the advanced mesh partitioning and balancing recently intro-
duced in the p4est library [7]. The resulting method scales to run over hundreds of cores
on the University of Luxembourg HPC platform.
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